FLASHLIGHT LAMP CIRCUIT WITH AUTOMATIC LIGHT 

ADJUSTMENT 

BACKGROUND OF THE INVENTION 

Field of Invention 

5 The present invention relates to a flashlight lamp circuit for cameras and, more 

particularly, a flashlight lamp circuit with automatic light adjustment functionality. 

Related Art 

The flashlight lamp is an essential component part of a conventional camera. 
Obtaining a correct light exposure usually requires knowing the distance of the object and 
10 the light sensitivity of the negative film and then evaluating the needed adequate diaphragm. 
The rear side of the flashlight lamp usually has a fast lookup table that provides the user 
with a selection of diaphragms. However, this conventional system is not very convenient, 
which motivates the development of flashlight lamp with automatic light adjustment. 

A flashlight lamp with automatic light adjustment is usually provided with a control 
15 circuit and light sensor elements. As shown in FIG. 1, once the power source is tumed on, 
a transistor VI is used as switch to create intermittent pulses so that Tl initially obtains an 
alternating voltage. Voltage increase is obtained via Tl, and it secondarily obtains an 
alternating voltage of about 60V. The alternating voltage is half commutated via diode Dl 
to become a direct voltage, which then charges main capacitor C2 and trigger capacitor C3. 
20 Once the flashlight lamp has been sufficiently charged, the synchronous light contact of the 
camera connects to the flashlight circuit. A conventional flashlight lamp circuit uses a 
transistor as switch controller of the charging current, and an RC circuit is used for the 
oscillation frequency loop. However, due to a relative high transistor-resistor-capacitor 
error value, the circuit stability is altered. In addition, the conventional flashlight 
25 adjustment circuit uses a Zener diode with an avalanche voltage of 270V to determine when 
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charging stops. At this time, it is necessary to control transistor 2SC1623 to a conducting 
status, which then generates a high signal informing the CPU that there is voltage saturation. 
The CPU then outputs another signal to stop charging. Effective charging stop then is 
performed via transistor DTC143EK. The use of transistors as control means in 
5 association with a feedback loop therefore creates a relatively high error value, which may 
induce erroneous actions. Furthermore, the VR variation range is excessively large, which 
renders difficult initial settings of the automatic light adjustment. 

SUMMARY OF THE INVENTION 

It is therefore an objective of the invention to provide a flashlight lamp circuit with 
10 automatic light adjustment that overcomes the problems of the prior art and allows easy 
initial settings of the light adjustment, reduces the control error of the charging current, and 
thereby improves the circuit stability. 

To achieve the above and other objectives, a flashlight lamp circuit with automatic 
light adjustment of the invention comprises a flashlight lamp charging circuit, a flashlight 

15 activation unit, a flashlight lamp, a light sensor, an integral circuit, and a flashlight control 
unit. The flashlight lamp charging circuit controls charging of a main capacitor, and 
determines the start and stop of charging according to a voltage level of the main capacitor 
so that the main capacitor is in a workable status. The flashlight activation unit receives a 
flashlight activation signal from a user when the main capacitor is in a workable status, and 

20 executes flashlight activation according to the flashlight activation signal. The flashlight 
lamp emits a flashlight on a photographed object according to the flashlight activation 
signal. The light sensor receives and converts a light from the photographed object into a 
first electric signal. The integral circuit receives the first electric signal from the light 
sensor and outputs a second electric signal proportional to the amount of flashlight, wherein 

25 the integral circuit includes a light adjusting resistor for adjusting the resistance and output 
of the integral circuit. The flashlight control unit receives the second electric signal from 
the integral circuit, wherein the flashlight control unit extinguishes the flashlight lamp when 
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an amount of light corresponding to the level of the second electric signal reaches a 
required light exposure. 

According to the flashlight lamp circuit of the invention, a DC converter integrated 
circuit is used to control the activation of the flashlight lamp so that the error value is 
5 reduced and the circuit stability is improved. Associating an accurate voltage division 
with the integrated circuit for achieving voltage feedback allows obtaining a circuitry 
globally more stable and more precise in activation. Furthermore, the adjustment of the 
light- adjusting resistor in the integral circuit allows more easily adjusting the initial settings 
of the light adjustment and consequently a more precise light adjustment. 

10 Further scope of applicability of the present invention will become apparent from the 

detailed description given hereinafter. However, it should be understood that the detailed 
description and specific examples, while indicating preferred embodiments of the invention, 
are given by way of illustration only, since various changes and modifications within the 
spirit and scope of the invention will become apparent to those skilled in the art from this 

15 detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from the detailed description 
given hereinbelow illustration only, and thus are not limitative of the present invention, and 
wherein: 

20 FIG. 1 is a block diagram of a flashlight lamp circuit with automatic light adjustment 

according to an embodiment of the invention; 

FIG. 2 is a schematic view of a circuit implementation of the flashlight lamp circuit 
according to an embodiment of the invention; 

FIG. 3 is schematic view of a light adjusting circuit according to an embodiment of the 
25 invention; 
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FIG. 4 is a schematic view of a flashlight activation circuit according to an embodiment 
of the invention; and 

FIG, 5 is a schematic view of an oscillation voltage increasing circuit according to an 
embodiment of the invention. 

5 DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a block diagram of a flashlight lamp circuit with automatic light adjustment 
according to an embodiment of the invention. The flashlight lamp circuit includes the 
following elements. 

A flashlight lamp charging unit 1 10 controls charging of a main capacitor. A voltage 
10 level of the main capacitor determines whether charging starts or stops, so that the main 
capacitor is permanently in a workable status. If the voltage of the main capacitor is lower 
than 270V charging starts; and if it reaches 300V, charging stops. 

A flashlight activation unit 120 receives a flashlight control signal from the user, and 
activates flashlight according to the flashlight control signal. The flashlight activation unit 
15 120 includes a DC converter integrated circuit having a Darlington circuit for emitting a 
flashlight control signal. The electric current of the Darlington circuit controls the 
capacitor charging speed. A resistor is used to control the electric current of the 
Darlington circuit, and a fast switch diode is further incorporated to adjust the oscillation 
frequency. 

20 A flashlight lamp 130 emits flashlight onto the photographed object. 

A light sensor 140 receives light from the photographed object, and converts it to an 
electric signal. 

An integral circuit 150 receives the electric signal from the light sensor 140, and 
delivers an electric signal directly proportional to the light amount of the flashlight. The 
25 integral circuit 150 includes a light adjusting resistor for adjusting the resistance of the 
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integral circuit and, accordingly, the output of the integral circuit. 

A flashlight control unit 160 receives an electric signal from the integral circuit 150. If 
the received electric signal corresponds to a flashlight amount, which reaches a required 
exposure, the flashlight lamp is extinguished. 

5 FIG. 2 is a circuit diagram of an embodiment of the invention. After the flashlight 

lamp has been charged, the flashlight synchronous contact of the camera connects to the 
flashlight circuit. During the light emission time interval, light from the flashlight lamp 
irradiates on a photographed object and then travels back to the camera (exposure) and the 
light sensor element. This light sensor converts the received light into an electric signal, 

10 which is inputted to the integral circuit. The integral circuit then delivers an electric signal 
directly proportional to the flashlight amount. When the flashlight amount has reached a 
required level of light exposure, the integral circuit outputs an electric signal to the control 
circuit that triggers the flashlight stopper circuit to extinguish the flashlight. Because the 
sustained flashlight duration is very short and in the meantime needs light adjustment, the 

1 5 light sensor therefore has to be a fast-reaction photosensitive element. 

Referring to FIG. 3, because diverse main capacitors may be chosen, the resistance of 
the RC integral circuit needs adjustment. Capacitor C410 has a range between 0.47 |j.F and 
0.1|J,F, resistor R424 has a range between IK and 200, but VR of the SMT is relatively 
more difficult to adjust, due to a different circumference. If VR uses a too small value, the 

20 electric current will increase and will easily deform the curvature. A VR end therefore 
connects to a resistor, so that VR adjustment is not excessively sensitive. For example, if 
VR is lOKilo-ohms, the variation may be within a range of 1 Kilo-ohms, which shows 
relative sensitivity; if VR is 2Kilo-ohms, the variation is within a range 200ohms of lesser 
sensitivity. Therefore, an embodiment of the invention uses a VR of 2Kilo-ohms 

25 serially connected to a resistor of 8.2Kilo-ohms. These initial settings of the automatic 
flashlight allow easier and more accurate adjustment. 

A conventional flashlight control circuit uses transistors to control charging and cutoff 
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after full charging. In contrast, the present invention uses an IC converter. FIG. 4 shows 
an DC/DC converter, using the electric current of a Darlington circuit to control the 
capacitor charging speed. A 0.1 1-ohms resistor is used to limit the electric current of the 
Darlington circuit. A fast switch diode and 3904 are associated to control the voltage 
5 (from VCC3 voltage divider) fed back to the IC and regulate the oscillation frequency of the 
DC converter. 

Referring FIG. 5, the Darlington circuit of the IC is used to provide a sufficiently high 
electric current, which passes through a voltage transformer to obtain an increased voltage. 
The DC converter generates an alternating pulse width modulation signal that becomes via 

10 a voltage transformer an alternating signal with increased voltage, undergoes commutation 
via the diode, to charge the main capacitor. Once the charging voltage has reached 300V, 
the evaluation for stopping charging is made via a Zener diode with an avalanche voltage of 
270V. Avalanche effects occur at 270V, which results in a voltage stabilization around 
300V. At this point, two locations have to be controlled. First, a voltage division fed 

15 back to a reference regulator of the IC has to be around 1.25 V to stop charging. Second, a 
second voltage division controller 3904 emits a Strobe_Ready signal (originally high 
voltage, after Ready turn to a low voltage) to the CPU. Associating an accurate voltage 
division with the IC for achieving voltage feedback allows obtaining a circuit globally more 
stable and more precise in activation. 

20 It will be apparent to the person skilled in the art that the invention as described above 

may be varied in many ways, and notwithstanding remaining within the spirit and scope of 
the invention as defined in the following claims. 
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